Ecological networks, or food webs, describe the feeding relationships between interacting species within an ecosystem. Understanding how the complexity of these networks influences their response to changing top-down control is a central challenge in ecology. Here, we provide a model-based investigation of trophic cascades -an oft-studied ecological phenomenon that occurs when changes in the biomass of top predators indirectly effect changes in the biomass of primary producers -in complex food webs that are representative of the structure of real ecosystems. Our results reveal that strong cascades occur primarily in low richness and weakly connected food webs, a result in agreement with some prior predictions. The primary mechanism underlying weak or absent cascades was a strong compensatory response; in most webs predators induced large population level cascades that were masked by changes in the opposite direction by other species in the same trophic guild. Thus, the search for a general theory of trophic cascades in food webs should focus on uncovering features of real ecosystems that promote biomass compensation within functional guilds or trophic levels.
responses are vital for modeling persistent, complex 88 multispecies food webs (Brose et al, 2006b; Boit et al, 89 2012), particularly when changes in species richness or 90 web topology are imposed (e.g., Dunne and Williams, 91 2009). Because it is trivial to study cascades in model 92 food webs that collapse upon predator invasion, we 93 take advantage of previously studied features of this 94 bioenergetic model (discussed below) to design more 95 persistent systems that permit the study of cascades 96 in the face of major changes to model web topology.
97
The niche model is discussed in detail by Williams 98 and Martinez (2000), but briefly a one-dimensional 99 niche axis on the interval [0, 1] is assumed and each 100 species in the web is randomly assigned a "niche (Vermaat et al, 2009 ). Webs that de-114 viated from the precise C values, contained discon-115 nected nodes, or consisted of disconnected subgraphs 116 were not considered.
117
Details of the energy flow model and parameters 118 used herein are reviewed by Williams et al (2007) .
119
Namely, an allometrically scaled nonlinear bioener-120 getic model (Yodzis and Innes, 1992) 
describing the dynamics of primary producers (e.g., species generated by each niche model web.
148
In order to reduce the size of the parameter space 
Here d i is a positive constant that sets the amount 178 of interference in the system and the sum in the de-179 nominator is over all k resources consumed by j. We (Brose et al, 2006b) . We assumed that all species were 198 invertebrates, and so a r = 1, a T = 0.314 and y ij = 8 199 (see Brose et al (2006b) for the derivation of these val- that is assimilated. We assumed efficiency e ji = 0.45 210 for consumption of producers and e ji = 0.85 for con-211 sumption of non-producers (Yodzis and Innes, 1992) . 212 We report results for systems in which B 0 = 0.25 and web. We assumed that the predator was an efficient 219 generalist, with a fixed body mass consistent with a 220 large secondary consumer (M predator = Z 2.5 ) and a 221 scaled attack rate twice that of other species in the 222 system. We note that the augmented predator attack 223 rate is still within the range of empirically observed 224 values (Peters, 1983) . We used a simple rule for es- would be least likely detected in empirical studies.
282
We operationally defined weak cascades as a less than ities, we present a measure µ that quantifies the de-305 gree of biomass compensation among populations i in 306 a trophic guild as
where the sum is over all n species in a trophic guild 308 (e.g., all producers). This metric µ varies from 0 to Materials), suggesting that predicting compensation 371 at the scale of the trophic guild will require more de-372 tailed information than simple topological descriptors 373 of ecological network structure.
374
Compensation in the consumer guild increased with 375 species richness S and connectance C (Fig. 4) , ex- invasions (Schmitz, 2006) .
425
Weaker cascades in large highly connected webs 426 have been attributed to diffuse interactions among 427 trophic levels in these systems (Leibold et al, 1997; 428 Pace et al, 1999; Shurin et al, 2010 
